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IX/Z Y>1.0. 

(57) ^&j: *%w<Dm.m\ttx 

l^o sffittttftttn o i <D±m 
it. B*ib««£¥«<*a)tt:« 

r**flM*0)«t*fiii*«*prilBt-r 


WO 2006/054543 Al I Hill llllllll II llllll lllll Hill lllll llll I II III Hill lllll lllll lllll lllll Nil lllllll llll Nil llll 


MX, MZ, NA, NG, NT, NO, NZ, OM, PG, PH, PL, PT, RO, 
RU, SC, SD, SB, SG, SK, SL, SM, SY, TJ, TM, TN, TR, 
TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) i^mm^otzi^&Vs ±T<DMm<z>fcmmitftz 

f£): ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), i-7V7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — □ V i\ (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IS, IT, LT, LU, LV, MC, NL, PL, PT, RO, SE, SI, SK, TR), 


OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

&PCTJS -tf v hommizmWiZtiXi^ rzi-K<bB§IB 


WO 2006/054543 


1 


PCT/JP2005/020927 


m m m 

[oooi] *&wt*. ftmmmm^y^^4Km^^hftn%¥mfc^—^ftt*<D^mfc 
[0002] mtm^MGe^)^m^^t^m-Ym^mt^m^mmiP^{M Ga in 

i y 1- 
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[0004] GaN»tte, m&t£&LT<D&5K\SCl¥9$£tlZ>o *i\ MOVPE^Cj;^ l^r 
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xl yl zl 

, xl^O, yl^O, zl^om&frhl&tfLiSflXm, HiffB^^JB*^^ tff 
|E^«^(D^®^^{t^BUfB»[R]j^^^^^L^Al Ga In N(x2 

x2 y2 z2 

+ y 2 + z2=l,x2^0,y2^0, z2^0)^^ H jB^Ay-eV^ o 

[0018] 0~k^^mmmm^^^x^mt^mm^m^Ai Ga in N(xi+ y i+ z i=i 

xl yl zl 

, xi^o, yi^o, zi^om&frtbi&f&£titcmfo*fck, mmm$i*fc<v±miz 
m^ti. mm^m&mmm^(D±mtvxmmir^Ai Ga in N( X 3+ y 3+ z 

x3 y3 z3 

3 = 1. x3^0. y3^0. z3^om^mt^A,X^, ttHB^{*^IJB«3©»»4. 
tufES««it^(D^ffi^^it§HilfB»fn]^cft^^^^ftbfcAl Ga In N( 

x2 y2 z2 
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<5 0 
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[0022] 0^UV^HJg^B^*3V>T, BffWE^^jB<D|i P^(Dffi^^ % ffrfE^^JS 
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[0023] ^vh^mmnm^^^x.mm^mi^mmm^m-i.wmAi Ga in 

x2 y2 z2 

[oo24] 0^lv^»s^*5v^-c, tiiftim«^«itf*, mumunm:m<D^tiiiz.$o 

[0025] 0^LV^ifeJf^tC*3V^T, tflfBAl Ga In Njgfci\ ^-«fiSc^if<^/l-Jt^x3 

x3 y3 z3 

[0026] ^LV^W^^joV^-C, itrffBAl Ga In NS«#g«^#L"CV^„ 

x3 y3 z3 

[0027] *&wiz£zmmfc&M&¥mftmm<nmikijm^ 

m&fa&.&mmtoy-'fx&Ybistib^ x/y>i. o©iB«asj&srr53aR«a©» 

[0028] 03Xl^M^-*5l^T, itijfBX@(A){3, Al Ga In N (xl +yl + zl = 1, x 

xl yl zl 

i^o, yi^o, zi^o)mMifr^}&£titt^&mm&mM&mkvxmmirz> 
-TM&g^ tffiEx@(B){i, mmmmi^m^mw-mh^xmm-^M Ga i 

x2 y2 

n N(x2+y2 + z2 = X x2^0. y2^<X z2^0) ^©^ftliESMIiit^^ffi 

z2 

[0029] 0^LV^ifeJf^tC*5V^-C, itfftaX@(A)te, Al Ga In N (xl +yl + zl = X x 

xl yl zl 

i^o, yi^o, zi^o)^^hnm^nrc^^^mu^tvxmMi-^i:n(a 

l)t. mmmm^UM&m(D3=Wk\^Xmffe1r%Al Ga In N(x3+y3 + z3 = 

x3 y3 7.3 

U x3^0 N y3^0, z3^0)3|$MSrttraBStSt*ff©-bffi^^$*5Xm(a2)i: 
^^tttlBX@(B)tt,t5gBS*{b^*^frlgfcb-0»ie-r5Al Ga In 

x2 y2 z2 

N(x2+y2 + z2 = Xx2^0, y2^0, z2^0) ^Jg£itiffBS««^<^ffi^ 


WO 2006/054543 


6 


PCT/JP2005/020927 
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[0035] 0£bv ^^*fe?^t!e^43V >T\ tulBS^b^^^#:ja, *5J;tX itute^^Hbl^ 

©(C) Sr^"^ ftf|EX@(C)te\ fijfBAl Ga In N^Jgtf^VK^Vjy^^Vh 

x2 y2 z2 

y T%mAir%fcfr <DMffim*$M&&B&'rz xa (c2) &sr£t? „ 

[0036] 03X1 ^Jfe^UBfcSSV v*\ trifBXm (c2) (3, aff|B^*3i<»©^ffite:*3fr5 

atrial m&&mm>M± Kmmmmmmm^mmir^ xm&istt 0 

[0037] ^LV^W^^doV>-C, HiffBXm(a2)«, MfBAl Ga In Njgj!l*5Jt*# 

x3 y3 z3 

[0038] 0^UV^JgJ^B^*3V>T, ttflEAl Ga In Njg«#JB#^^"bTV^ 0 
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[0039] 0*bV^IUfe^1ftfc:*5V^T. ttf|EX@(a2){^. ftlfEAl Ga In Njg^fti^ 

x3 y3 z3 

[0040] &^h^mMftm\zm^X^te£XPYCD'J>fj:<b^— ^^N^S^fe^ffrlE 

[0041] mm^m&mtyzxyfcMftzmffifcMttm^wfcfimmis 

[0042] [0l]^K^«tS^^^^^#:^(D^l(D^M^^rWiiiiaT^o 
[02] (a) fit, Ell(7)^#:^e^^TOn-GaN^101^i-5pBig-efct), (b) 
tt, ^(DB-B'^PKfffig|-e^5o 

[03] (a) frh (d) P± , El 1 U:*3tt5n - G aN« 1 02<Di&Mj?m&m1rJMWrm~e$>Z> 

o 

[|5d4] (a) ft, i/—h^<Dmxknj£k(Dm&&7fi'ty : 7~7-e$> 1 0. (b) *3<£t5(c) tt, 

[H6]^B^^j;5^^b^¥^^g^||2(75^w^^i-WffiH-e^o 

[H8]^0ji-is^»^^^^fi(Z)m3<z)^w^^i-»f®El-e^o 
[Bl9]08(^i-^^g(D^^j^i-WfBlil-efe^ o 

m 12] (a) ^ (d) ^3f5©^«t^^««r^-rx@»fifiia-c*>5o 

[|!|13]S^^^^S^lJfflLT^M$nfc^*(D^T^>^^^i-a^f*:^ 

—if (D if m m -c*>5o 

[0043] 101 nlGaNlft 
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102 nMGaNjg 

103 SiN 

104 i&mmm& 

los mfcffi&m 

106 Vyi?ah9'{'7Mf$m.n 

107 #^^GaN 

201 nMAlGaNMGaN®fe^-=3^^hjg 

202 nMAlCaNMCaNjgM& J ?^3>KS 

203 nMGaN3t#VKJB 

204 MQWS-ftjg 

205 pMGaN^VKJB 

206 p^AlGaNMGaNS^g-^^^^KS 

207 pMGaN=0^hjg 

208 pftS 

209 IfegtUKSiO) 

2 

210 nfiCffi 

211 ^K(^SP) 

601 nMAlGaN§!GaN®|&^-=i^^WB 

602 nSiAlGaNSGaNM^-^^^yKS 

603 nMGaN^#VKJg 

604 MQW?£ttJl 

605 pMGaN^MKjg 

606 pMAlGaNMGaNjg^^^KJg 

607 pMGaN=2^^hjg 

608 pftS 

609 BI«(Si02) 

610 nltS 

801 (AlIn)GaNjg 
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1001 nmGaNmUW&y?) 

1002 nMGaNjg 

1003 SIO 
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1004 &Mt&Mikmm 

1007 #|g^GaN 

1101 ffl.(AHn)GaNJl 

1102 iftfU(AHn)GaNjg 

1201 (AlIn)GaNjg({£^yraS) 

1202 (AllrdGaNm (m^VTm&) 

1203 tMGaNm u&r^vTmmm) 

1204 nMGaNg (rft^-t yr^SJB) 

[0044] KT< BlffiSr^MUe^fe, ^W©£*fb^*¥##3M<B^^1IB&ffi 
[0045] TfB©#mft7gtref*, MOVPE&Srffiv ^T^3d'fb#«J¥^Sr^$*rv ^ 
9WKStfBJifcS8s (H- VPEfe) teXTffr^m^P^—m (MBEft) <Sr£tf4^ 
[0046] (^»1D 

[0047] HlO^^gfi, «*©^9>r^Ws^^f|JdS^ffi^^§nfeGaNS«10 
li!, GaNS^101_h{^SLfcn-GaNjgl02tSr^rL-CV^ o g^g<D^?g#:3£g 
"Ctt. n-GaNJi 102(7) ±te%>m&fc^X^{£mi>*ffl2£tl5Z.i:\Cte 

m^.n GaNmi02(D±\^-bmmm^mmmmm^n^t^f^ o 
[0048] m2&&mvx, GeMmmoi<Dmj&&£vm^<nm'?z> 0 02 (a) 
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<db-b' mmmm-?h%o ia2ic^$n5«t5i^ GaNmuioKD^mKM^nfc 

o ^WB^^tt^^f^^fJ^J:t/^fB]^f««. 02(a) iJ^Sft- 

V^o GaN^Kl01?>|«§Bl01a, lOlbte, GaN^^^O»f^ri^#Hi-S 
(D^y^S^fC^fHi-Si:, GaNS^101(DM^§l3101a. 101b^ffi~5r^ 

[oo49] rr-e, ^ppa©^ ft (^l^fRi) ^*5ft5#^fRj^M^i^-rxsrx, sni^ 

x/ey>i. o© 3^-5 j:^ ^ n - GaNffiRi o l <^±ffi^px$ tvci ^ 0 
#[p] (^2^[p]) izXh^zrmzMXfiX^Zftib, £cPPA<D#[p] mil? fa) f^TS 
[0050] El2^-rj;5^n-GaNSISl01(D^®(C^o(tSIlIia#at^, ^B©7*MJy^ 
B^^fr 3n - GaNSK 10 1 £rjl lUi©n- GaNS+£ 101 (D^M&^i?^ Wg~C 

5 e n-GaNS^101(D^ffic7)5^^> ? ^h^^'e«^tt'C 
V \fcV K^y^-y^f-r^ZLtK^ 02 ^^-rialfP^n - GaNMUO 
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[0051] ^mm^m^if ^n-GaNmmioi<D^m^ (oooi)mx»foz> 0 *mi&j&M 
-era, mi$<vmmixfafc&tfz^?:)Yi>mio iim, v^^comimi^^ 

[0052] i^;*W;**«Tl&*UfcgL ^X-^CVDS^J:^ SiN JB«r3*fc^[li-hK^a 

X 

x x 

[0053] _L|E(D:#'8s{e:«J:*U2, ^^jgl03-eS«^ffi<^IH]f|5(D^^3g^^J^«5r^^ 

[0054] B|2^^-r#^^-r6n-GaNS«101^MOVPE^m(D^^^^>/^ 
ftMAU^. MOVPE&:^<£«9. lOSO^-Cy^^tDjimC^— KflO^ibnMG 

4 

[0055] ±E©WS(a^ U^fB^Jiffid^^ftL/cGaN^A^. S^s^ 
1$<D±mfrbf%nisfcGaNMiM}bmi l &U ±fct\^X, locDn-GaNSl022r^ 

[0056] EU^-rj;5^ n-GaNjgl02-C^ffi^^tL^||(Z)n-GaNSt^l01^, 
S«^ffi^Mt^n-GaNjgl02^^J:oT^$^cm^^T^>^^lix.-C 

[0057] ftftfcUbfc?^ #y^§R/^b/£:ftWbfiK 0n-GaN^iii, ^T^V^XOBg- 


WO 2006/054543 


12 


PCT/JP2005/020927 


[0058] n-GaNjgl02^«. 01^£tl<5J:5^ ffi^^i|fe^^{gv 

^i~^)^^^ 0 n-GaNjgl02^?f^i-^fcfe(Z))g^ft^f^5i:#, ^sfHfc 

GaN107^f^^j^^^^-^^fe^o r.(Dj;5^#^^GaN107(7)^45 : lx— h 
^|£V^\ fe£V^ S«^ffi(C*3ttSIM]§P(D^^^^^V^^, n-GaNjgl 
02(D^^#^ H ^GaN107^ioTPS.#^/^V \ 

[0060] mz., l33(a)^(d)£#BgU£;^ n-GaNJBlO2(Z)^^J;«9|¥*0^^i- 

[0061] 03(a) ^ffi^M^^n. [U]§|3(Z)J!£ffi*DimilJB^^ 

^Sl03T^tLfcn-GaNS^101?rffl^L, MOVPE^f^^^F^df 
AtSo S3(a)i^i-n-GaNS|gl01^ N 02(a) i^i-n-GaNS^KlOl 

[0062] n-GaN&Kl01tf>±®^j-U 500~1100°C@S©|^^i ; a(f— ^/V 

ftm o ^©ifflmotl^P^ ^*J^T-(N)^tf^(N N NH , fcK9i^ 

2 3 

[0063] f^^3g#, MOVPEfefe^j;«9, lOSO^M^&J^n-GaNJB^^jyv^Ji 
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kttSJlgLT— #©«^j£b"CV^V\, ^0f, 03(c) Hfcn-Ga 

N^cij&g^ttS^ 03(d) UB©n-GaNJBl02Sr^fig*t-sr: 

[0064] ZKOj^l^ 03(a)i^i-y^v ;; f5*fc{*m]^^ ? f^$tL^:n-GaNStglOl±(C 
, MOVPE^(31«fco-Cn-GaNii$Sl02^S$^rSi:, ^^Sl03-CSlt>H^ 
i^a2CaN<7>^t°^^/M£;fti3£Ci\ ^*^JBlO30>W nW^LTSfflb 

[0065] ^(DXyKVXn-GaNffi&tDmtR^f&M&ftttt^, 03 (b) \Z4<T£5\Z4H& 

t^^MM{^—-^/^)—^^) KXV, H0^(D^^JglO3_h^Ga^GaN<DKi=i 

5L^<ft5. L^U ^^Sl03±^S*r«#jlS*GaN107H:yyS?§IJ<OlSi$l!: 
it^T/J^V^c^), y^v ? ^_hffi^^#^-[^m^-r§n-GaN^^102(7)^H'|4 
\ttm^&W& J *%.ZZ.btitl:\\ ZL(?>mAtf>*lb1±, WM<D%k£te. 500nmEA_Lfc 

[0066] ^^A#"srtB3&n-GaNiaRl01lJ:*5ltS(Efe«^tt, 5 X 1 0 6 cm~ 2 @Jg-efc3 
n -GaNSl02(D5^, #tfrftj&ft (^r^/H&tt) i^oTB^$tLfcf^t:1* 

Jf^ ^^5¥^Sg©m«tt^fr<lRl-b$*«^i:35SBrietJ:ft« 0 f-fc, 03 ( 
a)^(d) ^-rX^ff^^^^i-i^.n-GaNS^lOKD^B^ftbTV^c 

n-GaNS«101(D^ffi_h^GaN^^ H ^(D«^ftbfc^, GaN^ffaJB 
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4t)irej3\ -^(DJ:5^#^{t(-«^o Z.nhcDm^£<9, IH3(a)d^(d) ^ 
[0067] tff5£UU;5^ ^mmmmx^ EX/SY^1. 0£i9*:#C 0£L<te2. 0£<9 

[0068] £i\ El4(a)^^(c)Sr#^i-6o 04(a) E\ i/— K^cOit'SXimffii^li^^ 
i-^77-Cfe«5, ISd4(b)*3«tt5(c)«:. EX/EYtifft©i#^/W77tfe§ 

[0069] m4&*bt>fr%>£5K* n-GaNfflRlOKO^ffifC^V^TfefiJGifeS©^— K|fP(|K 
#fa/fc£fig#)<&#(SX«r*#<U d^o, |lfl«|J(«^iRi^««)©*«YSr/h$< 

So 

[0070] #|xJ^ ^^V-iF<D«j^m^%100mA^^^b^li:^, Sfiii©fifei(^ 

iV\ ^©mJI^^P^^O. 01V^T-e^tL«\ ^ag#:i/-if(7){f »|4 
igT^r^iffi-r-t^o fc*5, n-GaNSl02JC*5tt5#«t^lRl^lflJ^©#i(^^ 

^fcjfcJfcfcrctSfctf). ^^i|>g£{»it-T^ [fflg|5<Di|>M£vh£<i-5r^ pffg 

[0071] *3b\ t^^©t^^6it, n-GaNSKl01^n-GaNjgl02i:O^^#1^ 
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[0072] GaNmmcommia^ mm^tz.^\^^ y ^m^^x\^tz.^, m 

[0073] r<D£5i^ «^^«5t^^i-§^MO^V^«(C3iTdr-¥5/^^^L^ 

mmb^mi^mmm^b(DmK^m^m^±^<^\±^^b^x^ 0 w 
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[0074] ^Itfl^il/KTClliltli, n-GaNffig^V>Tl^/^ ¥*gflcgf 
Ji#3t«r^i"5S«#l3tft:^U-C«, n-GaNS^ft^LT, Al Ga In N(xl 

xl yl zl 

+ y i +zi=i,xi^o, y i^o N zi^o) ^^hnm^tifz.mmm^^jx<m V ^ 

J#k, n-GaNH^Ite£tl/?\ Al Ga In N (x2+y2 + z2 = 1, x2^0, y2^0, 

x2 y2 z2 

z2 ^o) ^^ H ja-efeo-ct \ 
[oo75] ^mm^mxn, ^^mio3t>mn<Dmm^x^mm^n^^.m^x\^m 

x 

^l 3 H«B&#/^fflV^-C^^jg^?f^bT^SV\ SiO , SiON, Al O , AlO 

2 2 3 

N, TiO % ZrO , Nb O ^^^Lfc^^Ji^V^, M#^2t# [RlJ&ft^ vjm~X 

2 2 2 6 

$5 <5 0 

[0076] ^\ tM^Sffi^^ST^S^V^^tx Mf|5(Dl&ffi_h^^*^^¥ 
5 0 1-fc:fc>*>, |2|12^-r*«i^V^, EX/EY^l. Oi(9^<.0*L<fi2 

[0077] ^_h^t£PJ!Uh^te, ^T^#Hife?f^^^^i-?) 0 

[0078] mmnm2) 

[0079] H^nTv^^ft^-im, *b947°m^mxF&wm^m^Kmtstitin 
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-GaN^&10l£\ GaNW^ioi±Km^ti^wmmm^t^mK.x\^ 0 ¥ 

m{&&tmW&V>ticTmi±. n-GaN^10lJiK/&;K£^;frfcn-GaNjgl02 
-CfeSo *^afe^tSl!:*3tt«n-GaN^Kl01*3j;-0«n-GaNJBl02tt, BUX&bfc 
1 it 5n - GaNStfc 1 0 1 *3 J: TJ«n - GaNjg 102b I^^LT f^K$tt 

[0080] ±iE<D^#flSfi|Jl#l3if3:, n-GaNjgl02C0_L(C N n - AlGaNMGaNMfe^-^ 
^^hS201, n-AlGaNMGaNM^-^7^Kjg202, n-GaN^VKjS203 N 
#fim^#F(MQW)?£ttJi204, p-GaN3fc;*WS205, p-AlCaNMCaN^ 
9yKS206, *Sj;tfp-GaN=iV^Wg207£\ ^(g^^gl-S^-^oT^ 

[0081] p-GaN=t^^hjl207*3j;I^p-AlGaNMGaN^^KJa206«, I^^h^f 

P§R^Wi-5»l^209^iorat?tL-CV^o IS^209(D|SP§|S^bT. p- 
GaN=3>^^hS207(D_hffi(D— §^Spftffi208^g8^bTV^ o &3o N n-GaNS 
tSl01(DSffi^{*n^;*210^{j-btb-CV 

[0082] ±mm^*h9^y><Dj&yt£i£xm:m, mmat. mmm2o<d(Dm p^o^ 

, n-GaNjgl02^*Dtt5«f4^©KJi(-lfe^209O^ P Wfag£tvr 

v^ 0 r<Dfcfe. pm^2O8^nm*2iot©rBi^0f^i/^/K^MffiSrPP^p-r?)^, m 
^208, 2iofrib%LA£tufc^vTfe, MQwm\±m204<D?h, mm^mcomt ( 

Xmi\L^X$fa(D<&mfim^\ &*3, ^T*?WZf<DM±re]boX%>, n-GaNjBl02 

jc*5^^f«(o*vK m&m) 2\i(Dn±.^tf%£o\zy^j*Y7^*mmrr 
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[0083] *»»¥^^^-fiail!f, nmte2l0tpWfc208fflKmj£&WM1r 

Xl+X2<ZXIl&:120~400/t mgSfCtg^U 1MXy£t20~40 ju m@S^^^b 
tV^o ^Ofc#\ 2X/ZY= (Xl+X2)/ / Y}3, 6^±10^T©iffli^o 

[0084] **5, x7^>y7'±CtIt5^I^^(D«S^GaNi 

[0085] ^mm^mim^m^^^m^mm^ v^^h^^t^mmmmm 

SriKiS^U&V ^3t^V^-K (LED) -C&oTfc «£V \ m^^-WM&X^ 
[0086] Jfcfc, iftr^, H6j!l^t-J;5^ pM208tnM210 

[0087] tftfr IbJ j^ft tio T^bfcn - GaNjg 1 02C0^^ 211\C fe7$4 

mm-±^^211<Dj&m^M^XM^th^>i-\\ n-GaN/glC^tfXp-C 
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[0088] (|^ife?F^3) 

[0089] ^ife^(Dfl|^^^|i{^i-«^^^^:«> *HJfi^ie^*stt5n-GaN 
^101(D^B^GaNjg801 (J?§1 ju m) &&ftbtlX\^M>\Z&y5>o AfrW^tt 

[0090] ^HJg^^*5^§y^ i^fP (l>^h©*>«i!!ilfP) ©tBX^20 m, |!fl|f|J©(BY 

BDSP©J£iS33J:rMWffitt, ECRX/-?-/^fe^^|^CV 
DifcfcioTiiSfitSiXfcSiO a^&S^^Ji 103-X?St>flTV >§ 0 

2 

[0091] n-GaNjgl02<D&4R«tfr|Rj/fcgr3\ ^W^ffil(-oV^T|fe0Jb^^i:N#^ 

[0092] ^IT> n-GaN^tR101_hlZiaa:ttft:GaNjg801©«Sie^M-t-So 
[0093] n-GaNStRl01tf>^®lz:tt\ tfjM^M«9, W*H*fc3&£^^^J^0R»^ 
— ^3^#^Ef So GaNS*R<D^®tCf* % W^i-i^^Mf*fc(t-e«^<, GaNX 

N&K-L iCGaNJB Sr^tr^¥^-Y/^ft £ * #£>;fbfcGaNJS <D^B 

i-SM^#^iSMi-Sfc^ „ GaNffiS 1 0 1 £n - GaNJB 1 02 £<D H0 ^GaNg 80 1 & 

[0094] /^^TiB(D#A^j:«9, mfcmmmvmmmz&tfzmfttmmzti. 


WO 2006/054543 20 PCT/JP2005/020927 

[0095] GaNJB801« % #Jg#BtSr#UTV >-Ofe £V \, H9{^ n-GaN^&101_hf£500 

~60o 0 c@So?as-ei£?aGaNjgiioi^^$-a:^, 1000~1100°C<Z>S.it 

n-GaN**£l01^ftffiLTlvfc^RM^3f£#£{g«U it^UGaNSll02^ 

[0096] EllOte, K' — t°^^^^^^^^ : ^-\'y7 : '^,S^/?$^"|B]^^J — '"(ffct&V N GaN)B 
SrGaNStRlOlJi^^bfcfllitSr^b-CV^So GaN^&101_hfci3\ 5 X 10 17 cm 
" 3 SS(D{B^yTaS(AlIn)GaNjSl201^, 1 X lO'cm^ft^^dr^yTjftSC 
AHn)GaN|gl202WS3BSJg$tbTV^ o ^"C, (AUn)GaNjg£}3\ GaNJB, 

[0097] **3, ^W^-e^, m*VVTmm(AKn)GaNmi202<D^KW£h&M}&£ 
flX\ V5*S . MSU©JKffi ttiS^MrP TigS (Alln) GaNJi 1 20 1 IZljgl/O ^Xh \ 
[0098] &:}3 % n-GaNSl02<£>J&fti3. HJfe^^l^oV^T^Kbfc^&i!lRl^|OC»^?£ 

[0099] GaNffi£l01<D^ffi^[fflg, S^yT^S(AlIn)GaNjgl20l£j&ft£iir5^ 
, GaNl^l01<D^ffi^(AlIn)GaN<$S^^$*«a*I©a:P&*eW:. 3^3** 
[0100] ®10(^)MTi*, GaN^Kl01_h^>tg;^yT^S(DGaNjgl201^rg:|33^^b 

[0101] itS^yTSS (AlIn)GaN@1202©»tii^ffi^^— KSBi:L-Ct8ll6i-5„ 

—\*mfi^n-GaNmi02&m%fa<Dfrtet>T. ffi#lRlfct>JEifc£i-3, ^(Dn-GaN 
jgl02C0dr-YyTmS 1 b—#'C^^S«^<, M^otV^ttSV\ MxJ3\ 
*UJS90^l^-e«> 5X 10 17 cm" 3 WT»i£ d ri'yT^itGaNjBl203^?f^b, 
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±K5 X 10 17 cm~ 3 n&(DM^VTm&Gal<imi204^mm^Xh^\ 
[0102] r^ d f-YyT^S(AHn)GaNjgl202(D^«, 50nm^_h500nm^T^>fSffl^ 
&£tlZ>Z.k1fi&gL,<^ i&^]}TWk&GaNmi203<Dm^tt. 50nm^_hl000nm 

[0103] nMGaN@102^GaNS*K101^©|BJ^=}f Ai"S^^7r®f*x GaNJgfc 

P£S£tvf\Al Ga In N(x3+y3 + z3 = l, x3^0 N y3^0, z3^0)XM£fo% 

x3 y3 z3 

#W»£>7&&&*vCV ^Xh «fcv \ 
[0104] ^o£5^^TS^t£tf^/cffl&, *3«fcl^ >*y:77JBJ& s Ri*k;h/Ofcv^&*R 

Al Ga In N(xl+yl + zl = l > xl^O, yl^O, zl^OfSSd^^JEjK 

xl yl zl 

^Hfc^K^^^J&^^l&^t^fi, ^cOi5^S»#:(D_hffi^Al Ga In 

x3 y3 

N (x3 +y3 + z3 = 1 , x3 ^ 0, y3 ^ 0, z3 ^ 0) jg M^^jgi-e^ 

z3 

t&^Hj&5 0 ^K^ft^ft-hfi^Al Ga In N(x3+y3 + z3 = 1, x3^0 % y3^0 

x3 y3 z3 

[0105] mmnmA) 

[0106] ®ll^i-#ij-e{*, GaNSaRl01©^|glJ:^$tb^*C©|lDai5©«tt, Vvf 

0mvxmmvfcmmnmi<Dm^tmm(Dm^m^x\^ o 

[0107] ^^^OTtS^ya^ GaN^tR101(J:#^i-S^«aPtrl4ffW 
[0108] — r>^/N^ccOn-GaN^101^|^^^aS(1000~1100 o C)^#?a 
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[0109] GaNmmoi(D^^mx^^m^mmm^(D^^wc^±^^m^.^y 

V^mmmzm^ir&mfi&m£irzzbffix$%frbx&% 0 —Jf, GaNffl&io 

t±o. smm^m^u v^mmwv^. ommz.wtfei-zzbffix$z> 0 

[0110] jfcfc, yyi^ (i"i*|J) <D#g%&gfcJ;b1*— 5£ffifc^5£U DflgBO*@&*~'>_b© 

x%% 0 

[oni] *mw<D^mfc&m^fcm*fe. mm^m^GaNm^m^—^^mb 
^^/^Mm^(Dm^mm^m^m<Dmm^m^mi^mm^mmirtb^ 

£3o 
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[2] Mm&faW&yoU, Al Ga In N(xl +yl + zl = 1, xl ^0, yl ^O, zl ^O) 

xl yl zl 

^ib^cSLfcAl Ga In N(x2+y2 + z2 = l, x2^0, y2^0, z2^0)^bI^ 

x2 y2 z2 

[3] mmmmm^m^ 

Al Ga In N (xl+yl +zl - 1, xl ^0, yl ^0, zl ^0) %£M)frhl&f&£frlfc& 

xl yl zl 

1 Ga In N(x3+y3 + z3=l, x3^0, y3^0, z3^0)M^ H jB^, 

x3 y3 z3 

^fe^SLfcAl Ga In N(x2+y2 + z2 = l, x2^0, y2^0, z2^0) l^cDjg&r 

x2 y2 z2 

[4] MfE&K*i^(D^fi^;&Jt3j^ 

fulfil i ^ ft ^SiiDfc^ ft ic^b^^ ^Mt^-cv ^ m&m 1 t-fB«o^^t: 
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[e] muwmmm<D^m*m^*m*Wimx-xm, 

[7] mw^^m<Dmn^<Dmmu, mt^^m^^^cDmm^i. omx.^^ 

[8] tufB^f«ii«^{*, BiffBAl Ga In N^M,mcOs<>\?^y^£<9h'hiSft 

x2 y2 z2 

[10] BUfEAl Ga In Njgte, #1#J^7n*®^Vi:b^x3, y3, 3oJ;-0?z3<7>/^<^1 

x3 y3 z3 

o^ji]¥^^^^«#^WbTV^.ff^3^fE«(D^^^^## 
[11] fijfEAl Ga In Njg^#jg#3t^b-CV^, ft^l0^fEic(DS^b^^ 

x3 y3 z3 

[12] ^^^^^^^^f^^©^^^b-ca^i-§^#:©^^^S^ 

tfrfES^#jt^<^®CTiT&^^ 

tufE^l^r^^^tt^^1t^^^A^^f-^X^Yi:b/ci:#, X/Y>1. 0<z>§@ 
MfES«*5t^^^ffi_h^^m^^^^#:JB^ft$^X©(B)^, 
[13] tf) §EX|£ (A) Al Ga In N(xl+yl + zl = l, xl^O, yl^O, zl^O)|£(H 

xl yl zl 
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BU§EX@(B)i3\ fvm^mt&m^mfcmtLsXMmirZM Ga In N(x2+ 


y2 + z2 = l, x2^0, y2^0, z2^0)j©,M£tftSa^#l^<D£ffifc:fctt5lft 

fe^^^^^-«S$«xm^t?,ft^iIi2^fE«^^*{b^^¥ 

[14] fufEX|£(A)te, Al Ga In N(xl+yl+zl = l, xl^O. yl^O, zl^0)*t^ 


^®^ftffB^«^(Z)^ffii:bT^i-SAl Ga In N(x3+y3 + z3 = 1, x 


3^0, y3^0, z3^0)^^ B ja^tfftaS+W#:O±ffi^S$^X®(a2)i:, 

m^jiniB)^ mzmm^m^mf$mt\^xmm'r %A\ Ga in n( X 2+ 

x2 y2 z2 

y2 + z2 = l, x2^0,y2^0, z2^0)^ H jB^if)gES«*5t^l(D^B^itSBfl 
fE»^j^*^^^j^ft^§X@^^,ft^lll2^fE«^S^b^^^ 

mmm 1 ^ ft &-*jxt ft i^b9-f « tro >s „ ft 1 2 ^iEm® 

[16] HufE^*^^^S^*5{t§tfjfE»^]^g^«, itufE»t«5£^<Z^ffi 

[17] HUWEX|g(A)tt, 

MIE»^^ft^«^^i-5/^-^^Wi-5w^h^^^ButE»^«^ 

mmmmm&m<v±m<D?hmm^xh^x?xmfrnx\ 

«r£ti\ ft ^il 1 6 ^!E*<D^^^ 
[18] «f^S*£«5gife(D^BSr«5^^eSrJefc#^T*3«9. 

m§e^;^js«, ffi§E«ft^ 


xl 


yl 


zl 
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WtmJM(C)tt. ittffEAl Ga In N^^ B jS(D^^K^-r:yyj;«9t>/J^^^^K=¥> 

x2 y2 z2 

[21] HUfEXm (c2) 12. ifffES«*5t^(D^ffi^*5{t^BUfe«l^fB]^^I«^S±^ 

[22] HUWEX@(a2)«, HUfEAl Ga In Njgf^}t£#«/&7C*<D^/Wt^x3, y 3, 

x3 y3 z3 

^T^z30^<^lo^S^fR]^>fb$«Xm^t?,if^l5^|E«<D 
[23] fufEAl Ga In NSfS#S«^^TbTV ^ ft^J : l22^fE«c(D^*^^^ 

x3 y3 z3 

[24] fufEXH(a2)te, fufEAl Ga In NjgO^ftit ^]£SfiJg£:^fb£«X@ 

x3 y3 z3 

[25] X^OT^/K^— ^yN^||{^5tufE^#^^)^®^^tt5 
^^CT^LTV^5,ft^l2^SE*fe<D^^t^^^f«^(DM^ 
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